Abstract. In the hard pomeron theory with the number of colours Nc → ∞ the diffractive amplitude obtained in [3] is compared with the results found for Nc = 3 in [1] and in the dipole approach in [5]. It is shown that the double pomeron exchange contribution can be substituted by an equivalent triple pomeron interaction term. After such a substitution the triple pomeron vertices in [1,3,5] essentially coincide. It is demonstrated that, in any form, the triple pomeron vertex is conformal invariant. It is also shown that higher order densities in the dipole approach do not involve 1 to k pomeron verteces with k > 2 but are rather given by a set of pomeron fan diagrams with only a triple pomeron coupling.
Introduction
In the hard pomeron theory the first step towards unitarization goes through the construction of the amplitude generated by the exchange of four reggeized gluons. In the old Regge-Gribov theory this amplitude was a sum of the double pomeron exchange (DPE) and triple pomeron interaction (TPI) contributions, both having essentially the same behaviour at high energies. For a realistic case of the number of colours N c = 3 the four-gluon system was studied by J.Bartels and M.Wuesthoff [1] . They obtained a complicated system of coupled equations for different colour channels amplitudes. The inhomogeneous terms for this system included a structure which was interpreted as a triple-pomeron vertex. Its explicit expression, (4.7) of [1], is rather complicated (it consists of 19 terms). Later it was demonstrated that the found vertex was conformal invariant [2] . In a recent publication [3] we repeated the derivation of [1] in the limit N c → ∞ guided by the idea that in this limit the leading contribution reduces to a single BFKL pomeron [4] . We found that in the limit N c → ∞ the complicated system of J.Bartels and M.Wuesthoff decouples and can be explicitly solved both in the leading and subleading approximations in 1/N c . The leading contribution indeed reduces to a single BFKL pomeron exchange, as expected. The subleading diffractive amplitude was found to be a sum of two terms, the DPE and TPI, in full correspondence with the Regge-Gribov picture. However the found triple pomeron vertex (also quite complicated) resulted different from the one obtained by J.Bartels and M.Wuesthoff. Also its conformal properties remained unclear. On the other hand, at the same time R.Peschanski calculated the double dipole density in the A.Mueller dipole approach [5] , valid in the N c → ∞ limit. From his result he extracted the triple pomeron vertex, which is rather simple and superficially different from the ones discussed above, obtained via the s-channel unitarity approach. No contribution which could be interpreted as the DPE seems to appear in the dipole approach.
Given the variety of the expressions for the 4-gluon diffractive amplitude and the triple pomeron vertex, we dedicate this note to compare these different results in the N c → ∞ limit. Our main conclusion is that, in fact, they essentially coincide, since, as will be explicitly demonstrated, the DPE contribution can be substituted by a completely equivalent TPI term (but not vice versa). Once this is done, our vertex found in [3] coincides with the one in [1], provided one takes the limit N c → ∞. Coupled to pomerons, this vertex effectively reduces to the one found by R.Peschanski in [5] . However this does not mean that the double dipole density in the dipole approach coincides with the diffractive amplitude in the s-channel unitarity approach: there are certain terms in the latter which are missing in the double dipole density.
As a byproduct of our study we prove that the triple pomeron vertex found in [3] is also conformal invariant. We also comment on the higher-order dipole densities in A.Mueller's approach, in relation to the form of 1 → k pomeron vertex proposed by R.Peschanski in [5] .
The contents of this note is distributed as follows. In Sect. 2, of an introductory character, we present a generalization of the 4-gluon amplitude in the N c → ∞ limit to a non-forward direction, necessary to study its conformal properties. Sect. 3 is devoted to these properties. In Sect. 4 we demonstrate the equivalence of the DPE and certain TPI terms. In Sect. 5 we compare the 4-gluon diffractive amplitudes found in different approaches. In Sect. 6 we briefly discuss the higher order dipole densities. Finally Sect. 7 contains some conclusions. 
Four reggeized gluons with a nonzero total momentum
Since the conformal transformations do not conserve the total momentum of the gluons, to study conformal properties of the amplitudes generated by the exchange of 4 gluons in the limit N c → ∞ we have to generalize the derivation presented in [3] to the case when the gluons have their total momentum different from zero. This generalization is quite straightforward and the main change will concern the notations, which in [3] essentially used the fact that the total momentum is zero. The colour structure and the derivation lines remain the same, so that we shall be quite brief, just presenting the results.
The basic quantity is the amplitude D 2 corresponding to the exchange of two reggeized gluons (the BFKL amplitude). It satisfies the BFKL equation
where S 20 is the 2 gluon "free" Schroedinger operator for the energy 1 − j
ω(k) is the gluon Regge trajectory and V 12 is the BFKL interaction. We use the notation in which only the number of the gluon is indicated whose momentum enters as a variable. The inhomogeneous term for the non-forward direction and N c → ∞ is
where f (1, 2) = f (2, 1) is a contribution of theloop with gluon 1 attached to q and gluon 2 attached toq. Its explicit form can be easily found (see Appendix) but has no importance for the following. For the number of exchanged gluons n = 3, 4 amplitudes D n (j) are defined as integrals of D n (j 1 , ...j n−1 ), depending on n − 1 partial t-channel angular momenta, over all j i subject to condition n−1 i=1 (j i − 1) = j − 1 corresponding to conservation of "reggeon energies".
The 3 gluon amplitude D 3 is found to be constructed in terms of D 2 , as in the forward case:
where the upper indeces 123 and 213 show the order of the gluons along theloop. The 4-gluon amplitudes D 4 in the leading approximation in 1/N c correspond to neighbour gluons being in the adjoint colour state and all the gluons lying on the surface of a cylinder attached to theloop. There are two independent amplitudes of this type, corresponding to the order of the gluons 1234 and 2134. Both are found to be expressed via the BFKL amplitudes D 2 , so that the contribution of the 4-gluon exchange reduces to a single BFKL pomeron. Explicitly one obtains in the same manner as in (5) and (6)). We call D (0) 4 diffractive amplitude since it is directly related to the diffractive crosssection integrated over the diffractive mass. It satisfies an equation
Here
Terms D
2→4 ,... etc. come from transitions into the 4-gluon diffractive state from states with 2,...etc gluons in the leading (cylinder) configuration. Derivation of (7) together with a graphical illustration of its inhomogeneous terms can be found in [6] for the case N c = 3. In particular D (0) 4→4 corresponds to the contribution of terms with matrix elements 12 and 13 of matrix K T 4→4 to (2.10) of that paper (note that the 13 term turns out to be zero). As in [1, 3] the sum of the inhomogeneous terms can be presented as a certain operator Z (the three-pomeron vertex) acting on the BFKL pomeron:
From the explicit form of the contributions on the lefthand side, which can be found using the s-channel unitarity relations, one finds 
In this expression function G(1, 2, 3) is a generalization of a similar function of two momenta introduced in [1] for the
